GW26-e4571 DIM attenuates TGF-β1-induced myofibroblast differentiation in neonatal rat cardiac fibroblasts through AKT/GSK-3β signaling pathways  by Li, Jin et al.
C58 J O U R N A L O F T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y , V O L . 6 6 , N O . 1 6 , S U P P L S , 2 0 1 5abdominal aorta constriction, and conﬁrmed with echocardiographic
and hemodynamic measurements. The rabbits in the Sham group
(n¼14) received the same procedure without abdominal aorta
constriction. Eight weeks after the index procedure, ex vivo electro-
physiological parameters were determined. The protein expression
levels of RYR2, phosphorylated RYR2 (RYR2p), FKBP12 was deter-
mined using western-blot. The level of RYR2 phosphorylation was
deﬁned as the ratio of RYR2p to RYR2.
RESULTS Compared to the Sham group, the LVH group had a signif-
icantly shorter left ventricular effective refractory period (122.75 
10.31 ms vs 95.71  16.31 ms, P <0.001). Six isolated hearts (6/8) in the
LVH group occurred inducible ventricular tachycardia or ventricular
ﬁbrillation under program stimulation, while none (0/8) in the Sham
group occurred arrhythmia (P ¼0.007). All hearts (6/6) in the HF group
occurred spontaneous ventricular ﬁbrillation, while the other two
groups didn’t have. Compared to the Sham group, the LVH group had
signiﬁcantly higher protein expression of RYR2, RYR2p, and FKBP12
(P <0.05), while the level of RYR2 phosphorylation didn’t differ
signiﬁcantly between these two groups. Compared to the sham group,
the HF group had signiﬁcantly lower protein levels of RYR2 and
FKBP12, but higher levels of RYR2p and RYR2 phosphorylation ratio
(P <0.05).
CONCLUSIONS The present study showed that despite of the altered
expression levels of RYR2 in both LVH and HF, the ratio of RYR2
phosphorylation only increased in HF rather than in LVH, suggesting
RYR2 hyperphosphorylation may play an important role in the
development of hypertensive HF. Furthermore, the altered RYR2
expression and phosphorylation level might be translated into more
vulnerable electrophysiological characteristics.
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Loss of Osteoglycin Promotes Angiogenesis in Limb Ischemia Mouse Model
via Modulation of VEGF-VEGFR2 Signaling Pathway
Qihong WU, Yu Ma, Chengchao Ruan, Yan Yang, Qian Ge, Ke Zhang,
Hui Jiang, Mona Hong, Pingjin Gao
Shanghai Institute of Hypertension
OBJECTIVES Osteoglycin (OGN) plays important roles in cardiovas-
cular disease. However, the relationship between OGN and angio-
genesis remains unknown. Therefore, we sought to investigate the
effect of OGN on ischemia-induced angiogenesis and address the
underlying mechanisms.
METHODS Expression of OGN on endothelial cells (ECs) in angio-
genic tissue was detected. Limb ischemia model was established in
OGN knockout (KO) (n¼12) and wild type (WT) (n¼12) mice. Laser
Doppler imaging was used to estimate perfusion recovery. Mean-
while, aortic rings assay was used as ex vivo model of angiogenesis.
Small interfering RNA was used to knock down OGN expression in
culturing human umbilical vein endothelial cells (HUVECs), and cell
functions were assessed in subsequent study. Protein-protein inter-
action was revealed by co-immunoprecipitation assay. And molecu-
lar docking was performed to predict the binding site of OGN to
VEGFR2.
RESULTS OGN was down regulated in intermuscular endothelial cells
during angiogenesis in patients of peripheral artery disease and mice
model of limb ischemia. OGN knockout promoted perfusion as
femoral artery ligation. The blood ﬂow recovery of WT mice after
ischemia induction was 24.8%, 44.6% and 63.5% respectively at day4,
day7 and day14, while that of KO mice was 46.5%, 71.5%, and 83.0%
coordinately. Capillary density indicating by CD31 positive staining
was also higher in OGN KO mice in the gastrocnemicus muscle of the
ischemia limb. But no difference of inﬂammatory cells inﬁltration
between two groups was observed. Aortic rings isolated from OGN KO
mice had stronger sprouting than those from WT ones. In vitro study
revealed tube formation, proliferation, and migration of HUVECs were
enhanced in OGN knockdown group, compared with negative control
group. OGN knockdown did not alter protein level of VEGF or
VEGFR2, but changed activation of VEGFR2 and its downstream
signaling pathways as Akt an ERK1/2. Co-immunoprecipitation assay
revealed association of OGN and VEGFR2 both in vitro and in vivo.
And OGN was found to modulate interaction of VEGF and VEGFR2.
Molecular docking showed OGN docked into the binding pocket of
VEGFR2 on the extracellular domain2 and domain3, which is the exact
binding site of VEGF.
CONCLUSIONS This study demonstrates the crucial role of OGN
in the setting of ischemia-induced angiogenesis. Down regulation
of OGN promoted endothelial cell functions and angiogenic path-
ways. In mechanism, this phenomenon can be attributed to OGNbinding to VEGFR2 and modulation of VEGF-VEGFR2 signaling
pathway.
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hypertrophic cardiomyopathy
Wenjian Jiang,1,2,3,4,5 Yongqiang Lai,1,2,3,4,5 Lizhong Sun,1,2,3,4,5
Hongjia Zhang1,2,3,4,5
1Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital
Medical University, Beijing, China, 100029; 2Beijing Institute of Heart,
Lung and Blood Vessel Diseases, Beijing, China, 100029; 3The key
laboratory of Remodeling-related Cardiovascular Disease, Ministry of
Education, Beijing, China, 100029; 4Beijing Aortic Disease Center,
Cardiovascular Surgery Center, Beijing, China, 100029; 5Beijing
Engineering Research Center for Vascular Prostheses, Beijing, China,
100029
OBJECTIVES This research will explore the expression of Hippo
signal transduction pathway in the patients with hypertrophic car-
diomyopathy and the regulation of this pathway and its related gene
in the development of cardiac hypertrophy, and explore the possible
role of Hippo signal transduction pathway in hypertrophic
cardiomyopathy.
METHODS Myocardial tissues of 32 patients with hypertrophic car-
diomyopathy, who accept the Marrow’s surgery in Beijing Anzhen
Hospital from September 2011 to April 2013 and 4 cases of normal
myocardial tissue were harvested and then protein and RNA of these
tissues were also extracted and tested to detect the expression of
Hippo signal transduction pathways in the protein and the mRNA
level clinical specimens. Speciﬁc cardiomyocytes YAP transgenic
mice, as well as the Isoproterenol (ISO) cardiac hypertrophic model,
are used to explore the possible molecular mechanism of Hippo signal
transduction pathway in the process of promoting cardiac hypertro-
phy. Using mouse primary cultured cardiomyocytes explore the
mechanism of this pathway in vitro.
RESULTS The expression of protein and mRNA of MST in tissues of
hypertrophic cardiomyopathy is less than normal myocardial tissue,
the expression of protein and mRNA of YAP in tissues of hypertrophic
cardiomyopathy is more than normal myocardial tissue and the
expression of YAP-S127 declines. Same results are obtained in HCM
model mice.
CONCLUSIONS The abnormal expression of Hippo signal trans-
duction pathways regulates myocardial cell hyperplasia and prolifer-
ation and promotes the occurrence of hypertrophic cardiomyopathy.
Low expression of MST in Hippo pathway can upregulate the activity
of the pathway downstream gene (YAP) and the other speciﬁc genes to
regulate the proliferation of myocardial cells, which affects the
myocardial hypertrophy and participates in the development of hy-
pertrophic cardiomyopathy.
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DIM attenuates TGF-b1-induced myoﬁbroblast differentiation in neonatal
rat cardiac ﬁbroblasts through AKT/GSK-3b signaling pathways
Jin Li, Zheng Yang, Yuan Yuan, Qingqing Wu, Qizhu Tang
Department of cardiology, Renmin Hospital of Wuhan university
OBJECTIVES 3,3’-Diindolylmethane (DIM) is a natural component of
cruciferous plants. Previous studies have shown that DIM has multi-
ple physiological effects including anti - angiogenic, anti-inﬂamma-
tory and anti-cancer effect. However, little is known about the role of
DIM on myoﬁbroblast differentiation and extracellular matrix (ECM)
production. This study aimed to investigated the effect of DIM on
myoﬁbroblast differentiation and ECM production in neonatal rat
cardiac ﬁbroblasts induced by transforming growth factor b1 (TGF-b1).
METHODS The neonatal rat cardiac ﬁbroblasts in vitro were stimu-
lated with TGF-b1 (1 mmol/L) for 48 h to induce myoﬁbroblast differ-
entiation. Cell viability was examined by CCK8, the percentage of
positive cardiac ﬁbroblasts was measured with immunoﬂuorescence
staining. The mRNA expression levels of ﬁbrotic markers were
measured with Real-time PCR and the protein expression levels of
AKT and glycogen synthase kinase-3b (GSK-3b) were examined with
Western Blotting analysis.
RESULTS Our data showed that DIM could dramatically blunt the
percentage of positive cardiac ﬁbroblasts which express a-smooth
muscle actin (a-SMA) protein induced by TGF-b1, and reduced the
mRNA and protein expressions of a-SMA. Moreover, DIM also signif-
icantly decreased the mRNA expression of ﬁbrotic markers (Collagen I,
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cardiac ﬁbroblasts induced by TGF-b1. DIM attenuated theincreased
phosphorylation of AKT and GSK-3b induced by TGF-b1.
CONCLUSIONS Our results showed that DIM was a potential drug to
attenuate myoﬁbroblast differentiation and modulate the excessive
ECM production induced by TGF-b1 through down-regulated AKT/
GSK-3b signaling pathways.
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Anti-inﬂammatory effect of 3,30-Diindolylmethane on LPS-induced
inﬂammatory injury in neonatal rat cardiac myocytes via suppressing
TLR-4/MAPKs signaling pathways
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OBJECTIVES 3, 3’-Diindolylmethane (DIM), extracted from crucif-
erous plants, has been shown to possess anti-inﬂammatory properties
in various models of inﬂammatory diseases. However, whether DIM
has an anti-inﬂammatory effect onlipopolysaccharide (LPS)-induced
neonatal rat cardiac myocytes injury is poorly understood. Therefore,
this study aimed to evaluate the effects of DIM on LPS-induced in-
ﬂammatory injury in neonatal rat cardiomyocytes and explore the
anti-inﬂammatory molecular mechanisms.
METHODS The cultured neonatal rat cardiomyocytes in vitro were
stimulated with LPS (10 mg/L) for 12 h or 24 h to induce inﬂammatory
injury, and DIM was incubated with these cells in the presence and
absence of LPS. Cell viability was measured by CCK8, the morphology
of cultured neonatal cardiomyocytes was observed with immunoﬂu-
orescence staining. The mRNA expression levels of inﬂammatory
mediators were measured with Real-time PCR and theprotein
expression levels were examined with Western Blotting analysis.
RESULTS Our data showed that DIM could obviously attenuate the
increased mRNA expression levels of pro-inﬂammatory cytokines
including interleukin (IL)-6, tumor necrosis factor (TNF)-a and high
mobility group box 1 (HMGB1) induced by LPS. Moreover, DIM could
also remarkably inhibit the elevated protein expression levels of Toll
like receptor-4 (TLR-4), phosphorylated extracellular signal-regulated
kinases 1/2 (ERK1/2), phosphorylated P38 and phosphorylated
c-Jun NH2 - terminal kinase (JNK) induced by LPS.
CONCLUSIONS Our results suggested that DIM had a protective effect
on LPS-induced inﬂammatory injury in neonatal rat cardiomyocytes,
and modulated the excessive production of pro-inﬂammatory cyto-
kines IL-6, TNF-a and HMGB1 via suppressing the TLR-4 / MAPKs
signaling pathways.
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IL-24 gene protects against H2O2-mediated injury of human umbilical vein
endothelial cells and may be useful as a treatment for cardiovascular
disease
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OBJECTIVES To investigate the protective effect of IL-24 on H2O2-
induced vascular endothelial injury and to examine the association
between IL-24 and cardiovascular disease.
METHODS Human umbilical vein endothelial cells (HUVECs) were
treated with increasing concentrations of H2O2 in the presence or
absence of IL-24, which was introduced via Lipofectamine 2000-
mediated transfection. Successful uptake of IL-24 plasmid was
conﬁrmed by RT-PCR 24 hours post-transfection. The effect of H2O2
and IL-24 on HUVEC proliferation and migration was determined by
migration assays. Cell viability was determined by CCK-8. Apoptosis
and measurement of intracellular ROS levels were determined by ﬂow
cytometry. Real-time PCR and Western blot were used to detect levels
of multiple cardiovascular disease-associated factors. Experiments
were also performed in a rat hypertension model. RNA and protein
levels of IL-24 were measured in both control and hypertensive rats;
the effects of enalapril and nifedipine treatments on IL-24 levels were
also examined.
RESULTS IL-24 protects against the H2O2 - mediated abnormal in-
crease in HUVEC cell proliferation. IL-24 also antagonizes H2O2 by
reducing the content of ROS in cells, decreasing cellular oxidative
damage, improving cellular survival rate, reducing apoptosis, and
decreasing expression of cardiovascular disease-related factors. Invivo animal experiments showed that IL-24 expression was lower in
hypertensive rats compared to healthy controls. Additionally, IL-24
levels increased following anti-hypertension therapy.
CONCLUSIONS IL-24 protects against H2O2 - mediated endothelial
cell damage and might provide new beneﬁts for the treatment of
cardiovascular disease.GW26-e4589
C1q/Tumor Necrosis Factor-Related Protein-9, a Novel Adipocyte-Derived
Cytokine, suppresses high glucose-induced proliferation and collagen
synthesis in rat cardiac ﬁbroblasts
Yongjun Li
The Second Hospital of Hebei Medical University
OBJECTIVES C1q/TNF-related protein (CTRP) 9 is an adipocytokine
that is downregulated in obese mice. The objectives of the present
study were to determine the effects of CTRP9 on high glucose
(HG)-induced proliferation and collagen production in rat cardiac
ﬁbroblasts (CFs) and to investigate the molecular mechanism
involved.
METHODS Rat CFs were cultured in Dulbecco’s modiﬁed Eagle’s
medium, supplemented with 5.0 or 25 mmol/L D-glucose or
5.0 mmol/L D-glucose þ 19.5 mmol/L mannose, in the presence of
absence of CTRP 9. Proliferation was measured by the MTT assay,
whereas the production of Type I collagen was determined by
ELISA and reverse transcription-polymerase chain reaction. Intra-
cellular Type I procollagen protein levels were evaluated using
immunocytochemistry.
RESULTS CTRP 9 treatment effectively inhibited HG (25 mmol/L D-
glucose)-induced increases in the proliferation of CFs and collagen
synthesis, concomitant with suppression of HG-induced upregulation
of cAMP levels. Blockade of cAMP-PKA pathway reversed the inhibi-
tory effect of CTRP9 on ERK phosphorylation in response to HG.
CONCLUSIONS The present data indicate that CTRP9 functions to
inhibited HG (25 mmol/L D-glucose)-induced increases in the prolif-
eration of CFs and collagen synthesis via cAMP- dependent mecha-
nism, suggesting that the therapeutic approaches to enhance CTRP9
production could be valuable for prevention of diabetes cardiac
ﬁbrosis.
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The effects of AGEs and RAGE on the accelerated progression of age-
related intrarenal small arterial stiffness in hypertensive rats
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OBJECTIVES To dynamically investigate the morphological change of
age-related intrarenal small arterial(IRSA) in Spontaneously hyper-
tensive rat (SHR) and Wistar-Kyoto (WKY) rats respectively and to
explore the effects of Advanced glycation end-products (AGEs) and
Receptor for AGEs (RAGE) on the progression of age-related IRSA
stiffness accelerated by hypertension.
METHODS SHR and WKY rats were respectively randomized into 4,
12, 24, 48 and 72-week-old group (n¼16). Minimal renal vascular
resistance (minRVR) was detected at each group. Renal arcuate
arteries (RAA) and interlobular arteries (RILA) were analyzed by EVG,
HE, Sirus-red staining, a-smooth muscle actin (a-SMA) immunoﬂuo-
rescent technique and proliferating cell nuclear antigen (PCNA), AGEs,
RAGE immunohistochemical staining, and various morphological in-
dexes and medial cell proliferation index(PI) were measured. The
concentration of serum AGEs was assessed by ELISA.
RESULTS TheminRVR and themorphological indexs ofmedial nuclear
area, medial collagen area and medial thickness of RAA and RILA had
shown an age-dependent increase since 24w in SHR and 72w in WKY
respectively, accompanied by the increased expression of RAGE in
media. The expressions of AGEs in serum and both IRSA media were
also signiﬁcantly elevated at 72w WKY consistently, while the levels of
AGEs began to increase from 48w in SHR. Interestingly, the collagen
area and the expression of RAGE n RILAmedia at 12w SHR had begun to
be much higher than that in 4w SHR group (p <0.05).
CONCLUSIONS Hypertension accelerates the progression of age-
related intrarenal small arterial stiffness and the hypertension to
